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ABSTRACT 
Psychopathological States and Their Effects 
on Speech and Gaze Behaviour* 
H. EIlgring, H. Wagner and A. H. Clarke 
Max Planck Institute for Psychiatry. Kraepelinstrasse 10. D-BOOO Munchen 40. 
Federal Republic of Germany 
Internal characteristics such as depressed mood, anxiety and general negative 
emotions are accompanied, particularly during depressive illness, by changes in 
observable behaviour. Accordingly, the following questions may be examined: 
are intra-individual changes in speech and gaze behaviour related to changes in 
the internal psychopathological state? Further, do these changes occur syn-
chronously to changes in the state of subjective well-being? 
A longitudinal study was made on depressed patients. Their behaviour was observed 
during standardised interviews and diagnostic-therapeutic discussions held at regu~ 
lar intervals. 
Various speech and gaze parameters were examined with respect to their coordination 
and their relationship to the subjective state of well-being. 
Considerable variation was found in the temporal relationship amongst these varia-
bles. The results are discussed with respect to the relevance of speech para-
meters and the coordination of verbal and nonverbal behaviour as indicators of 
the psychopathological condition. 
Key Words 
Social interaction; depression; verbal and nonverbal behaviour; speech; looking 
behaviour; dyadic interaction; single case study; longitudinal study; communi-
cation and psychopathology; social psychology. 
INTRODUCTION 
When investigating the relationship between psychopathology and communicative be-
haviour it is generally assumed that specific changes in the internal state of the 
individual are associated with changes in communicative behaviour. 
* The work reported in this paper was carried out in connection with an inter-
disciplinary research project on endogenous depression. The support of the 
Deutsche Forschungsgemeinschaft Angrag Nr.El 67/1 is also gratefully acknowledged. 
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The following questions are examined in this contribution: are intra-individual 
changes in speech and gaze behaviour related to changes in the internal psychic 
state? Further, do these changes occur synchronously with changes in subjective 
well-being? 
Assuming that speech activity yields some indication of the "social energy output" 
during depression, it may be analogously said of the gaze behaviour, that it should 
yield some indication of the capacity of the individual to be receptive towards 
visible social information, i.e. as an indicator of "input capacity". 
According to the hypothesis of general reduction in performance capacity during 
depression, it is to be expected that such states of higher demand should occur 
less, or be avoided more. 
DEPRESSION AND MEASURES OF SPEECH 
To date there exist few, and to some degree inconsistent reports on the relation-
ship between depression and temporal measures of speech. Aronson and Weintraub 
(19 67) and Hinchliffe, Lancashire and Roberts (1971a) found that depressive 
patients exhibited a lower rate of speech than control persons. In an early 
article Rutter and Stephenson (1971) reported significantly reduced speech activi-
ty during an interview situation in both schizophrenic and depressive groups as 
compared to a normal control group. However, in a recent publication Rutter 
(1977) found that during natural conversation, such patients exhibited no signifi-
cantly different behaviour. Thus, it seems doubtful that consistent group 
differences are to be observed. The question may be posed, however, as to whether 
the individual exhibits notable differences 'in his behaviour for varying internal 
states. 
Starkweather (1974) compared the speaking rate intzaindividually over three inter-
views for 4 depressive patients during both depressive and improved phases. For 
three of the patients the speaking rate increased from 14-18% to 45-6~. With 
the fourth patient, diagnosed as agitated depressive, the relatively high initial 
values of about 6~ had not changed notably after improvement. In a longitudinal 
study with four depressive patients, based on series of 10 or more interviews, 
Ellgring (1977) found a negative correlation between speech activity and depressive 
state. A similar, but less close relationship was found for the amount of gaze 
at partner. 
DEPRESSION AND GAZE BEHAVIOUR 
The few investigations of the relationship between gaze behaviour and depression 
appear no more consistent than those regarding the speech activity. The reduced 
amount of gaze at partner during depression reported by Waxer (1974) supports the 
hypothesis of reduced reception of social nonverbal information. Hinchliffe, 
Lancashire and Roberts (1971b) measured 2Yfo gaze at partner in a group of depres-
sive patients compared to 51% gaze at partner in a group of improved patients. 
However, less clear results were obtained by Rutter and Stephenson (1972a) and 
Rutter (1977). According to Rutter (1977) both schizophrenics and controls ex-
hibited a relative duration of ca. 55% gaze at partner, and depressives 45%, where-
as patients with neurotic or personality disorders exhibited only 35%. Not sur-
prisingly, a corresponding inconsistency is to be found in the reports concerning 
simultaneous looking and speaking (Hinchliffe et al. 1971b; Rutter and Stephenson 
1972b; Rutter 1977). The general inconsistency of the results concerning the 
temporal aspects of speech and gaze may be due to the influence of various topics 
of conversation, as Rutter (1977) supposed or to the heterogeneity of the groups 
as Rutter (1973) suggested in a review article. 
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The question remains as to whether the reduced verbalisation and gaze found in some 
depressive patients is associated with a tendency towards social withdrawal; or, 
on the other hand, whether the influence of the situational context on some indivi-
duals is so strong that the internal psychic state is not observable at the be-
havioural level. 
The work reported in this paper involves an approach, by means of longitudinal 
single case studies, to assess under which conditions and to what degree the in-
ternal state becomes manifest in the observable behaviour. In this way the appli-
cation of parameters derived from such communicative behaviour for the inference 
of depressive state can be evaluated in more detail. 
METHOD 
Single case, longitudinal studies were carried out with patients who had been diag-
nosed for endogenous depression (rCD 296). For the present analysis only those 
patients were selected who had shown a notable change in their state of well-being 
during clinical stay. These included 5 female and 4 male patients, aged between 
33 and 57 years. 
The patients were videorecorded twice weekly during the course of their clinical 
stay. Each recording consisted of a standardised interview, followed by a period 
of free conversation. The patients were recorded in a dyadic situation with a 
psychiatrist and on alternate days, with a clinical psychologist. 
The first five minutes of each standardised interview and free conversation were 
analysed. The number of interviews recorded for each patient ranged from 11 to 
39, corresponding to one to four months clinical stay. Details of the interview 
and the recording procedure have been reported elsewhere (Ellgring and Clarke, 
1978). 
The subjective well-being of the patients was assessed by means of a self rating 
scale which ranged from a feeling of extreme comfort (= 0) to extreme discomfort 
(= 112). This assessment was administered directly before each recording. 
The on-off patterns of speech and gaze of the patient and the interviewer W3re 
registered continuously by four independent observers. The reliability, as 
measured continuously for point-to-point agreement, was found to be 9~fo for speech 
registration and 94% for registration of gaze at the partner. The agreement be-
tween human observer and acoustic detector for speech was found to be 94%. This 
observation procedure yields four binary channels of information corresponding to 
the presence and absence of speech and gaze at partner. 
A review of the relationship between subjective well-being and the speech and gaze 
behaviour of the patient will be dealt with in the following. First of all, these 
variables will be presented in detail for one patient who was found to exhibit a 
particularly illustrative course of depression. The remainder of the results 
involve a somewhat condensed description of the longitudinal data for the 9 selec-
ted patients. This is presented in a compatible form to that of Starkweather 
(1967), whereby the first and final interviews are compared. 
RESUDTS 
A single case, longitudinal study of depression 
The following results illustrate the different temporal courses of the subjective 
and behavioural variables recorded from a 57 year old female patient. 
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As can be seen in Figure 1, the patient's initial subjective well-being was good, 
indeed showing a tendency to improve until the 25th day. At this point a sudden 
lapse into a deep depression occurred. The subjective well-being appeared to im-
prove until the 80th day. A slight relapse occurred between the lOOth and 120th 
day. The patient was treated from the 29th day with Amitriptylin. The observed 
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Fig. 1. Course of depression in a 57 year old female patient. 
(rCD 296.3) 
behaviour was found in this case to correspond generally to the subjective well-
being. As shown in Figure 1, the proportion of speaking was found to decrease 
during the depressive phase (ca. 70% to 18%). A similar reduction in the propor-
tion of gaze at partner was found (ca. 60% to 9%). The proportion of speaking 
averaged over interviews 1-3 and 4-6 remained constant (mean values 70%), whereas 
the proportion of gaze was found to drop from 6Yft to 51%. 
Thereafter, the proportion of gaze appears to have increased more rapidly. 
Between the 60th and 90th day, however, a decrease to an average value of 52% was 
measured. This precedes the observed relapse in the subjective well-being. 
Speech and Gaze Behaviour 
Over the final three interviews, an average level of 6Jl"t gaze at partner was 
measured. 
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There are various points of interest in this single case study. Firstly, there 
appeared a systematic relationship between the fluctuations of the subjective well-
being of the patient and the observed behaviour. Secondly, the speech behaviour 
was found to fluctuate between more stable levels and with larger shifts of level 
than the gaze behaviour, and finally, the changes in gaze behaviour were found to 
occur in advance of the changes in the subjective well-being. 
Intraindividual comparisons 
It can be seen from Figure 2 that the relationships between subjective well-being 
and observed behaviour hypothesised in the introduction are not to be found in all 
cases. 
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Results from the longitudinal study of nine depressive patients. 
For each plot, values were taken for the first (A B C) and 
final (X Y z) three interviews recorded during clinical stay. 
Heavy line sections emphasise relationship between subjective 
well-being and the respective behaviours. 
For patient KS, A B C represent interviews 7 to 9. 
The proportion of speech was found to increase with clinical improvement in four of 
the patients, the proportion of gaze in six. In only three of the patients were 
both variables found to increase simultaneously. 
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The results listed in Table 1 indicate, for those patients who did in fact exhibit 
the expected changes, an average increase in speech activity between 10 and 40%, 
and in gaze between 22 and 41%. The patient KR attained a stable level of gaze 
activity as early as the second interview, and the patient MI after the third 
interview. 
TABLE 1 
Patient 
MI WA KS BR BL FE UR KR WI 
p(Speech) a .60 .69 .27 .42 .45 .23 .44 .40 .66 
b .59 .75 .37 .55 .38 .63 .47 .74 .63 
p(Looking) a .33 .28 .29 .65 .32 .20 .55 .41 .39 
b .55 .59 .63 .60 .15 .45 .43 .46 .80 
Subject a 106 97 93 97 110 109 91 75 79 
Well-being b 36 26 10 24 51 25 15 20 51 
In almost all cases where no relationship was found between behaviour and subject-
ive well-being the average initial levels in behaviour were markedly higher than 
for those cases where a relatipnship was found. 
No influence regarding the patients' age or diagnoses could be found. It appears, 
however, for the patients examined, that the subjective well-being of the females 
tended to worsen at the beginning of clinical stay. 
The results of the intraindividual comparisons show that for 7 of the 9 patients, 
changes in at least one of the behavioural components (mainly gaze) were related 
to those changes observed in the subjective well-being. 
DISCUSSION 
The proportion of speech and looking at partner does not appear in all cases to be 
related to the internal state, or subjective well-being, of the patient. A pre-
condition appears to be an initially low level of the behavioural activity during 
depression. It can therefore be expected that those patients who exhibit a low 
level of such behaviour during a depressive phase should also exhibit an increase 
parallel to clinical improvement. This agrees with the results of the single 
case studies carried out by Starkweather (1967) with respect to speech. 
There also seems to be some evidence for the argument that behavioural changes may 
precede changes in subjective well-being. 
It may be concluded that neither the "optimistic" view expressed by Hinchliffe, 
Lancashire and Roberts (1971b), " ••• that eye contact is recording the affective 
changes in the patient adequately", nor the more sceptical opinion of Rutter (1977) 
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regarding the indicative value of speaking and looking at partner, can be fully 
supported. Both variables can be shown, for particular cases, to change systemat-
ically and to some extent with a temporal shift to the patient's self-rated inte~ 
nal state. 
The fact that such changes occurred more often in gaze may suggest that this be-
haviour is more independent of the situational demands than speech, i.e. possibly 
a certain compensation may be made in the energy output whereas the limited input 
capacity, as expressed by the proportion of gaze, remains uncompensated. The 
higher proportion of speech in those cases where no relationship exists to the 
subjective well-being can perhaps be explained as a coping strategy on the part of 
the patient to match the demand characteristic of the interview situation. There 
is some evidence that parameters such as utterance length may yield further inform-
ation on this. The observed temporal shifts amongst the behavioural and subject-
ive variables might further be explained as resulting from the presence of separate 
temporal systems governing the associated psychological levels. 
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